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(54) PRODUCT QUALITY IMPROVEMENT SUPPORT SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: Let even an inexperienced 
operator easily know a process or a parameter causative 
of defect by comparing a standard deviation obtained 
from each intersection with the statistical evaluation 
amount of a general intersection, evaluating a correlation 
between the defect and the parameter and teaching the 
process and parameter causative of defect. 
SOLUTION: A process tolerance contribution rate 
calculating part 70 calculates for example, a rate 
causative of dispersion on parts dimensions for each 
process, in view of the values of a worst value deviation, 
a total standard deviation, etc., in product specification 
which are obtained by a worst value deviation/total 
standard deviation acquisition part 60. Then, a defective 
process teaching part 75 teaches which process is 
concerned with the generation of defective cause. Then, 
a parameter design calculating part 80 calculates which 
is concerned with defect in the parameters concerning 
fabrication, and a design/ fabrication defective factor 

improvement condition teaching part 85 teaches a process and a parameter estimated to be 
concerned with the defective process. Thus, the product quality can be improved. 
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©<£ 5 teg < ©flsgB^j&sj; 
[0067] 
[«3] 

- (5£3) 

★fwr£/c&©mm-t-&9 > «t© (su) r^ii^ 
nsa-c&s,, 

[0 069] 
[»4] 



20 



bad 



= S * 

i = 1 



[0 0 7 0] *M«i«McT.. d «. &S*fii 40*0.'«T© <5£5) rUSti*. 

MCTi©*n*ro->fcfe©-c*-s 0 [0072] 

[0 07 1 ]-*, i^iMa,.,., ii, -etiiJi" [£S!5] 

n 

2 = 2 



t o t a I 



(*5) 



i = 1 



[0073] -r&fr*i. chit &mmmm<D¥-mao 

, ©iE©^*1S=£HS(^ /c & <DX%> &„ 



50 



[0 074] C©M^©KtCtt, fe(T© (5£6 ) 

©M^#s&S. 



(7) 



11 



[0075] 

imi cr tot „, ^ a b .„ - (516) 

Sr. C<DSSffl{gHa 1( . i «t < a ,„,.,* 

2 



2- <T ' 



1 0 -40 2 8 9 

12 



*© (SC7) r-sisn*.. 

[0076] 
[|*7] 



(i£7) 



~fc.1c.lss o — o 



or 



total 



0 3 £#M L -3-3±ga© 



20 



[0 0 7 7 ] st. *n-c5*. 

[0 07 8 ] tffHRfffl. a*BBf-#fl[«:£©^ 

xfA^-^*s^ii^n-5. A^sn-s (soo) . 

[0 0 7 9 ] *K, ^>Ffai4^g|5 n a p?r«S-r^ ( S 

0 1). 

[0 08 0] )JW#&<h&£g|5,&tt, WtoOttffWfc f 

& < mam*?- Zizu<. sitf-±©^«3£& 6ftr 

[0 08 1 ] Itf^JS^tcR^-rSJIiiJfii^-^^A^ 
tS^fAiLt. SI ^Sft&Sfcfp^A^i-'.X 
^-A 1 0 i^a-fe^^Mf J "^iRJI^^f-A2 0 tv-i 

is&n^& nmastmuxrj* 3 o w$> *. 
[0082] »&5ts\mti'Z.?j» iob, msh<Dim. 

(, >SM£?c t* *» 6 , ^ £■£ ©WfiOgSBil**- 5? £#(c 
A*a, ^•©-r-^^x^AicA^f-S. COWIrii, 

A^sn-s. 

[0 08 3 ] •7-UH2X^lf7 ; -$J(X»'>^7 i A2 .0«. 

-in iz x -c m? £ $ h s,n<om b m u %*&-r s s 

01 ofc^snsj^&jiftto&ir-* ^a^j-t-s.. 

[0 08 4] ^-Op^M^eStiKX^^XT-AS Ott. 
BBrteRjOiaiofclftKHtSf-**. illtC 

[0 08 5 ] — »r«Rft4«!r-e«. ^©Mftr- * 

cr B „ «i = a, + ff,H ha„ + as, + as« + 

»^«iwKfea t . t .,jaiffli>e.n* (si-o).n [0093] 



10* f& L X £trtttttea& -r -5 . 

[0 086 ] 01*. tf. *>^#^Pffi(C«t ») iE«sa«t* 
l££Stt££jgifc©J&Tr#7f?W:, 01 1 ft^S*a£J; *> 
ttiEafl^riftS. COMVtt. 5OO7j0SL»*»4 

3>w,t, 01 i K^ans^fficriois^i, ± 

fLt, *->^7-A-C5i, C©*6*t*. 2kffmW 
2 0 4fc. 01 Zic^ti^^^icif^y tiyxm^t 

[0 08 7] &te, c©^5J. iESB^tel&S *>©r 

[0088] w±©ttic. j^He^- Mfitjjzti < s 
0 2), mtmm&tn sns c t teas ' ( s o 3 > . 

[0 089] c©=fc ; 5icur, ^©^It^-^^II 
or. ar<4«wma*v a,. a 2 . cr.i-r^. 

(SO 4) . «ffl#*i*£fifcrS (SO 6) Ci 

fcJ;-?-Cff eti&WVdM*. as,, as.. as. 
£T& (S05)„ ^L-T, Ctie.OMiI^(J, 

rs>.< l cmmztiz>ctt<ctj:2> (so7) „ 

[0 090] ^(C. &*SfHI-ra»*©<f*ttK:j:o 
(S08). 

[0 09 1 ] ««:ifc*<fcj: 5K. MAK:ffil>fflMtt*X 



30 



3 40 



9) . fejHttflgg 

[0 092] 
[ft'8] 

+ OS. 



^a^aW^ftS (SO 
&TF<D (^8) r&^fcS 



<5£8) 



a 



«T© (5£9 ) r^6^ g^>C 
total = V" 



[«93 



1+ 



a 2 + 



(3*9) 



[0 09 4] sr. *-9-^^X7-Ar«. &cc. sig 50 ©tl^«M*«icLr. t'©xg*s^aSH«:4-pri,» 



(8) 

13 

(S 1 2) . -etHCB, «T©X?ISU#ffc 
^^r,KJ:9*&-5c<!:#s-e££o CCT, XfflM 
*MWff#*T.tt. «T© (Si o) -em&zctw-e * 

Ti ! = a, '/a 1 , or, ts, 
tctcL. a = cr„.d, or, a t „ t .i 

Ci3&*T*S <s l 3) . r,. Ts,**** 

lf>H«<0«MBIff„ as,©J^H£&SX?i#;Rgi 10 

[0 09 6] 

[*1 ] 

a 1 



HSU 


E s 




era 




0,05 


QFP'J-KI 


0,02 




5 V K tf v * 


0. O 3 




0.0 3 






0.0 5 




0.0 2 


ft Jit 




0. 1 («i5£) 



[0 09 7] Jfcfc, <fc 9«Mffcl*»*.fc©JBtH*^*Jfc. 
»SKB (S 1 4) , Slilitlii7£-Cflat^6nS^ 1 3tC 

[0098] c c-ct*. um*A,tc-?v)^&.K.wrhm 

^*#^€.„ *l/t. (MWH^) CDttt*. 8 

-€•© — :>©'■« #B. 3 «X 18 0 

©JSK£f Sfc©£TS„ COJI&KB. Hl3Kw3 

£f§£C£#Sr#3. £B. 0 1 4 5C7K^nSji 

[0 09 9 ] COJ; ^ SclS*ttlS»f ! /l8ft^A*H©» 
H^#£OT. H2(C^L/fc^J|g2 0 4K:#|7KCfc. 

•3. Enia^g2 osK^'^h-rscifcio^-- »f(c 

S^rTS C tWC% £ (S15), 
[0100] (II) MftSBttftttt^fA 
#<c. *j8M«cJiaB»Mi'^^A©*f^*. HI 5*Jcfc 
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30 



40 



50 
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*#S. 

[0095] 
[»1 0] 

! = ff^'/a ! - (SI 0) 

Ml 6^ffluraftWca-5tir^Lrt<i< cite 
bJ:^ BI15«, QFPtcBB-rSgEtr^W^UfcM* 

[oion iifeiyia^^^MO, gp n a D©^ 

frf-ffcA^jLT. mmLtc<3 (S00~S0 3) . 
'*»&©£*». §a«HI.**JSi-S©tt. ±IB©^ 
^HfgJi^XfAi^T'*^ (SO 6) o 
[0102] US ft:, *©f£te*ffifflfilM. 

ccra-rsMa^-rssn^^ (sog, s 1 o > , xib© 

*£UKH«*2<' * f - A £ HHTC & 
[0103] 5fe-T, ^tfT-^^T-A-CMgifcSifcgr-C^S 

[0104] Xg«g;rj}gifcC p B. «T© (SI 1 ) "C 

a^nSo 

[0105] 

[ftll] Cp=&il/6a ••• (SI 1> 
fc/c L , o* = a „ . „ . or, Otot.i 

c©xstg^i^c P «, ss^©»wc*ttr, 
in< 6i>©j£#9£f#-3Ti>-5#>£^-r»r*&o -r 

*©a(cwr zffl&v^ 

#b. i^-r^, $t^->xf 

A-CB. C©X«ft}gifcCp£i¥ffiT3C£K:J:f3, 
*J£©ita 9 ^iT 3 (CIS DT , tS©fI44S«S-e^ 

[0106] sWCB, ^©IS 1 0 0 Offl© 

rt3ffl«t*34ct*^n«j&6^c><i:<ss-rSo 

i, Solt^XOSSKJror, (S9) -C^^tiSCp 
B. 8 a/6 a * 1 . 3 3 ifct^T ttB&l» C £#$a6 

nru-So 

[0107] Lfc^oT, ^-tf-T^X^A-CB, (S 

9 ) <Dn:wmt)mmc P *ft# ( s 2 0 > . ^.s* 

Ic£I)7e£ S^&l . 3 3£J±»£l/T, Cp©^*Mn3 
Wtttf. ^SfcUaE^LttWtitf&e-r (S2 3) . Cp 

©*3W*#w*itf. SHS(^-c^$-rci*s-c^€» (s 

2 2 ) C i£^-1ftC®ejVr£„ 
[0108] «frW{C«M«r3*lifc«tt. 0 1 5 (CTjrf 
J: ^ ic5tf$<D?v y iftcc^r-^ixx-r A©^^ 
gX(c^3*iS C i Kite So C ©0UT-B, - Kits© 
^i^^rtb^L/r^-SCi^^Urt^o ifefe, c 

[ o i o 9 ] c cr. iie*fctrtB»©l««*m-S- 
i. hi e©«t5«:<c%. ^©il@ (fl^xWi^fc 



(8) 

13 

(S 1 2) „ *ft(Cfct v VLT<T>TM.MftWL * 

5mWr5-mr,te> «T© (S10) T^SCt^r * 

Ti 2 = oV/a ! . o r , rs, J = 
tctcL> cr = a B , d , or, a tot .i 

COi^iCLT^^tifcr,. rs t icj:^X, 4©X 

CiJjs-CtS (S13)„ "Tftfris, r ,. rs,m 
(,>«3!4^-©^HlMcr,. as,OJlHiftSXfidS^ 10 
©MBT*Si>ifi8ttasi£l>*>ttr&S. WT© 



ft » ft ti ft 6 ft t » 4 tSift S ft & . 
[0 09 6] 

'tan 

m i 



f£33U 


; m § 




95 ft 




0.0 5 


QFP'J-K| 


0.0 2 


IS 




0.03 


7VFI 


0.0 3 




epjh 


0.0 5 




0.0 2 


It lit 




O. 1 («3E) 



t 0 0 9 7 ] &<c, J: •?»*■«: wa^A©JOKH*^*jh 
(S 1 4) . HKftBiiS-Cffll^ftSH 1 3CC 
^3ftSit-£^*ffl«.»r*jCft^Ci3&s-C#S„ 

[0098] ccm g»j»A,ft:-3tt*ittciH-ra« 

^*#A-5. -tor. /f^^f (iMffiJB^) ©$C«, 8 
"CabO, *©— 3*^T*>«3. 18[5| 
©Sifter •5&04-T&. C ©*§£•«:«, S13fCm3 
ft^tt^Lt.iC^^H^L-r, 01 4&C^3ft£ifem 
«r»SCij&it?#5«, /•f-^frte, 014K7n3ftSii 

r. n>-^Tjiffi«C 1 -c, -£ir>9<J:9«:3W<!>KB 
4 ft & / < 5 * * coifi* AflcKHc^Kf -r 5ci*5T^S. 
[0 09 9] CCD J: 9 ftlS*tt«lr/«Ji^58H©K 
#^#4GT, 02CC^L/fc«*^g2 0 4(C*^L/c 
0. EnSiJi?g2 0 8K7'';>h-rSC4K«t«5a— 9K. 

c£*j-css (s i 5 > . 
[oioo] (id mm&mmmffii<'X7-£. 
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[0095] 

tiio] 

= as,'A' - (SCI 0) 

©*^WI*^-riarft-5. 01 61$, WCiKIg 
tfc« HR 4 *fit L T w 0 fc y ^ 7 -c* 
[0101] 0 lfc^DBSfr^fl^SilfK SI5 n D D©^ 

tt^-^A^L-c. ^Hbfco (soo-so3) . 

ff§|5,ft©4i*«, {EK^^J&TSOtt. ±fB©^ft 
MHflJi^X7-A4Pfilr*^ (SO 6) . . 
[0102]Jfc, •ecDftCC*jBffi<B&. 

tciia-r^Ms^-rsgB^fe (s o 9, s 1 0 > ±ib© 

WJHHSISS' X f - A 4 |h]«-C «fc 
[0103] Jfe-J*. *-f-^'>^T"A-C*Sftifci:-C*€. 

[0104] Xgffi^JgRC P tt. WT© (Sll)T 
fISftS. 

[0105] 

Cp=&i/6a -(All) 
tctcL, a-a b ,^ or, o- totJI 
C©XfIt&;W§ifcCp«, m^©^KMl/T, 
4ft < ^©JA***) ^-5Tl»-5*^^t"Sr*-S„ T 
ftft*>. &H#s*i*l,>4*{;t. -€-©MicWr^g|5 D D n -c^ 
a*4»c-rcitt, #r-£>& 0 M*tK, &M#/h3t>4 
tr«, >F.&£jl§c t^-n>„ Ltc^-z>x. jpy-ftsz?* 
AtB, c©XS*S*JB«Cp*fMi-rsc4«:j:»j. 

6*a«ft 6 ftt,'»*>. JfeBPt«£-C-^ 6ft Wfttift 6 ftC^*^ 

[0106] ^a©e*«^* looot© 

W 3 fflJil W 4C h ft W ft «ft 6 ft t » 4 ^ . ^ ^ -r s 
4, »clt^±©^ltcj;or. <A9) -eUSft&Cp 
8o/8a'ii. 3 3 4tt*5-Tftimi < ^C4A%l6 
ftTl^o 

[0107] C/t^-pr, ^Ir-y^^Art*, (A 
9 ) ©XgfftfclgftC p 5:tr«Lr ( S 2 0 ) , 
tCj:DS3E/S^^l . 3 3 4tb*5L/r, Cp©^/Jn$ 
Wfttf. ^Ml/Wfll^t-f (S2 3) . Cp 

ax&ttfcfttrtitx. ^HX^ac-c > ^rS-rc4^-c#€> (S 

2 2) Ct*a— tf{C«^rS. 
[0108] «£tf-fl<JtC«*5ft/cf^«. 0 1 5 tc^-r 

g±iC^3ft^>C4K:ftS„ C©pt)Ttt, D-Klti© 

©^•ffiti, st^isxrc*, «clt©e^*^tt^«4ft/c 
6^ftiE^flifi(Cifi-^< C 4*i*D6ftrt,^„ 
[ 0 1 0 9 ] C Ct; Milg^^Oiffi^TSI" 
4. 01 6©cfc5(Cft4„ ^©ifS (ffl^x|*4Sfe 



15 

( c ) (Dmnmtfrtc uawwi* s iSK», xgt^ 

= 1 . *«»StBl»)*ac-CSjl,» 

[0 110] C*l*&{C*£**4«T©*2K:5*-r£: 
i<-C*^,„ 10 
[0111] 
[«2] 

a 2 



C p CDffl 


43J S 


C p> 1 . 3 3 




l,3|Cp>l 




1 >C p 





[0112] ( III) 7* ~j - V > ^B#ra9(f#-> 

mi 7 fi^vm2 o ^m^x^miicm^xmmLx 
tc, hi 7*m>r-«w«j*i«iaii*i**i©i««*» 

[0 113] -ttttic. KA*>l*A®ttiV$tt. 01 7 

[0 i i 4] sr. x^rtr'^p^gPo^^iSG/ci* 
tc« . tSK «fc r ^^WKPS^IBT fe©«r £ z> mi . 

o r , *©fc»©,&S?ft±©fctotc#g&Sn D n ^&W 

[0 115] *Ot» ^x-i?>yn#|BI». HAAK«|«v 

0 C ©B#Pp3*S < £ S ©Si. Wnvti < . 3 X h W«c 

tt. SSfp 3 d I Pd«[Sl±<!:3X h©/^>X^6SiS©B$Rg < h 



(9) 1 0-40 2 8 9 

16 

[0 116] &tC. COf^XfA^IitSfciibK: 
^flji^©08^y-h"(iI?:^K^or. 018KJ: 
OlftBJLi^o 01 8{*. •J-FHoaffi&CTl/fcB'? 

[0 117] >;- K*§©¥*^il£0. ZmmtU, H 
^©V- KfiO^JWHl 5 ©<=fc5K:&-3 /<:<!: "T^, C 
©££«:«, *^6«nfc^©g|5»-3 a, 3oW 

=b*i. ^©gB n D n -t£©#7»j«. St&«i£<ft*i<!: 
UTlIjM©*-:/*^ CitC^c^AS. JBcc*s-^a© 

[0118] #tc. ±©# /LT^raor. (Kffi^^fiS 
(Cj;^^^©****, 01 9{c<fc WJ§-r&„ 01 

(K®55' ; flJ ; 5:m-r0-C$>-S o 

[0 119] eticM-</cJ: ; 5ic*>7 : -^;l'Pi^(cJ:- 3 

•c. moor- *js«»6n«ci»»raBfi<!>»ff*f»*©3*> 

20 0 0 0 0H1-C. 01 9©<t5ft:MWihfciTS. 

l r f#6 c ©gp n a n ^-i*tc^TS^©«i»ffl 

H-C&£ 0 0©J: 5 fc 6. ± 3 acfcO 6$£ftfc 

[01201CC-C. C©f^©8ffi©*gft«N. Utf 
IK^nifSi. ^A*QiB. KIT© (S12)"C 

[0121] 

30 [£H 2] q, = N/n - (^12) 

^tc. 02 0©JDS*iIor. ^-fr^S/x^ACS&ffrfcsB 
WS. 02 0«. f-»<» ^x-^>^B$r^f#i/X7 : - 

A©^n^jra?r^-r 7 a - ?• - h 0-r* s . 

[0122] -hlBOJ^&^A^-C. f*-**!*^!©^ 

(S201-S20 6). *^(Cgi5 0 D a©K:ft«l. SSf"± 
Kffl. i3:ltTM£A;*>T5©tt. SSS^ffi^©/c«) 
tc^>S/c*^-c*S. 0©tSHJ-C!i. ^^X-ia7 

40 [0123] ft?¥©7 s -5f^36>-3"Ct»43Po t &* > 6«. 
f©ffiB$4A^ 1/ (SO 1-S03) . ^#©7=-* 

t}*J££)£L,-C (SO 6) . jfeW**lt^-rS (S3 
0) . Cn«. ±iB©—0©-!7-7'^7 i A<!;|5l1i-e& 

So 

[0124] CCT, JIS»©f ; -£rt>e>*«>6ftfc&|I* 

a , ( s 2 o 7 ) . ma&tt er-famfrmcj; <o . 

(SCI 0) ic^oT ifribh tifcM^^X, (S2 0 
8) 4-r-5£. ^A5W*A C «. «T© (S13) tcj: 
50 r>jfr*e>ftSo 
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[0125] 



(10) 

* * mi 3 ] 



n m 

1=1 j=i 
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(5tl 3) 



* [0128] g&CC. fv< 9 ^i-i>>^W t d*. 
&T© (SU) -e^d&^CifC^^ (S3 2) „ 
[0129] 
* [8U4] 
td= 2 5 1 n (i8N/2 5 A «) (Hr) - (Si 4) 

iaBW*Sficc*iWs*!jw^ie* (S2 0 10 f$?7:7-c*s. • 



[0 12 6] CCT, a,. 3,1*. ^©g|5 B D d<DM^-C* 

So 

[0127] f Lt, si»tt&*«:tt. *#-^S^A 
UZtiZ (S3 1 ) . 



tctcL. /St* 
9) 

Ntt. ^SPp^ 

1 n a. aim®. 

^fAB, ±©f#fc*8**. H*^g2 0 4 &<!:«: «fc 
[0130] 

[WHO***] #2gWCJ:*-i«. ^StcMUr^iWLr 
ffeoti, £'©I;gA^&©g0£ ft -5 T (,>£©#>. <!:" 

[0131] ^Wftcttltf. *fc«£fcC&5{C 

* l a: w n tf at 6 ft t » *> © m m ft f &f§ * f » s c <t © r* s* 

[0132] *#cH§icJ:ft«. t&R. i^cfr 

< e^uST??^^ y£:tecftfcftwnt:aH:ffti>a>© 

[0ffi©18iiiftt&Bj] 

[0 1 ] *^(C^SS n t pn D B M|S]±>'X7-A©^«lS 

7"a y ^0-e&S,, 

[0 2] *«M«Cfl»S»aA«fiiI±^^fA©^- K-f 
[03] ^ D a nD n D »(Sl±5:S^X f- A©«ff*wt 7 D - 

40 

[0 4] QFP^y^-y^B^^'; ^^SCOt 

os«^©g4m0r*s„ 

[05] QFP^'jy-i'O'J-Ki^gitS? 
> K©^ffi£0^LfcJbffl0r&S., 

[06] mwmmm&m&ictov z*&<Di*ivizm-?Fi 

[0 7] CiA.^c^'y 9 P©XSS9^tSt^**0?SOfc 



[08] S&ftftAfcSES'^T-Al 0-e. SPaclfJffl^- 
[09] ^a-fextaw^-* iRa^7-A2 or. 
&0r*-5. 

[010] 5-f>A»^a«|it«IS^^A3 0i^< 

7=- * * A* t -cc » *9f*^-«jsar* £ „ 

[01 1] *>7^;l/P&(CJ;SlE8iSl&KJ;^-C 4 
RS|3 tifc(S.'B^ : flJ ; &^T0T&.S„ 
[012] fr^P-feXfrgP.a • £&a4li£Jt&ffi5 0 -e. 

So 

[013] L 18 (SUiS>H^#8. JUtiaifc** 1 8 ) ©a: 
&^©0«*ip-r 0-c * 3 . 

[01 4] ^^^-^m^-ct^mm. ^n&a 3 * 

[015] QF PtcR-r^iKft^W^ bfclS*©3WHW 

*^-T0r**5„ 

[016] ^^criKXg^Jg^i^tbLr^L/c 

[017] ;«$^ffls^tifjbs. 

[018] Kiti©^flj^Lfc0-C*-5 o 
[019] *>7^;pa&tci£lEm£fcKJ:D£j&;* 
n/c<S!K^?r^-r0T'* S„ 
[02 0] r : ^* ? yx-i?>yB$raaXf#i/XrA©«!ia 

^im^-r 7 p - ? f - h 0-c* 
[021] se*©MD D a M^©^)iH ; &^-r7P-^-i'- h 

m^mmm^msn, 7 0 -x^M^^tf-© 

SB. 7 5 "^XM©ife^g|5. 8 O-A^y-fSSf-Sf- 
ffgq. 8 5 •••f£tiv'tSji^&gH©i£#0M^ngB. 9 

o~jMWf#tm, 9 5-**. 9 

8 •• • .y yi-y> ^mt93SaP. 1 0 0 -HAAfl! 
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